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(57) Abstract: It is possible to provide 
an inverter circuit capable of perform- 
ing soft start by adding a simple circuit. 
There is provided a magnetron-driving 
high-frequency heating device in which 
a DC power source is chopped by two 
semiconductor switching elements 
and AC-outputted via a resonance 
circuit. The high-frequency heating 
device includes a dead time creation 
circuit for simultaneously turning off" 
the semiconductor elements. Drive 
means for driving the semiconductor 
switching elements has a function 
to limit the lowest frequency for 
driving the semiconductor switching 
elements. Upon operation start of 
the high-frequency heating device, 
the lowest frequency is set at a high 
level and then the setting of the lowest 
frequency is gradually lowered. 
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[0055] -trr?, IH8 (b) £fflv>T, 0f^^-f^^MI^#:fiJ: t 9/J^v>^«^VK^ 

th£MX^1r = ft m^ifX^ ^fcmmt(DjZMC 1 , C2^il^.m^VQ 7C 1 i:V 
Q8C1^§J;5^^ ^-7^yYW±.^^>X\^ 0 SfetR8, R7te^5£-C$>5(D-e, 
'<DJ:5^^^h*ii^^J:5^«^i8, i7^ffi^LR8, R7«-TJ;5^bTi> 

fc£L-Ob, ^-e^i"H^^^2o(DmfiVQ7Cl^VQ8Cl^§3§B#^tl, t2 
1^ CB#,& (DX\ <fy ADTO HO C ^&5 0 
[0056] m9^^VK^^^[Hl^(D A^J^Ltt ^ 0 

EHC^T, Q01, Q02, Ql~Q8teh7>-v^, Rl~R10te^rre&3 o Yy^ 
i?X#QU Q3, Q4, Q5, Q6, Q7, Q&K^fl^WlM&^ttl^tlll, 13, 14, 15, 16 
, 17, I8£;U h7>-v^Q5, Q6, Q7C0^$^^fl;{5:^^b^f^b, VQ5E, VQ6E, 
VQ7E£U h5^>^Q7, Q8(D=iW^^^{i^^t^ettVQ7C, VQ8C^-T3 0 h 
7^v^Q 1 ^Q2^-C^7 V^h5^-[U^^*^bTV >5„ |HC< h^v^Ql £Q0 

4^-e, h9^> ? ^Q3^Q4^-e, h^v^Qos^Qs^-e, ^n^M^Y^y— 
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^Q02<D^^lMdg^£;iX, ^^^^02(^3 V^jllJ{«ifi$^-CV^ 0 h 
7^^Q02(D-<-^^«M^«Mf ^-{«IhI{^22 (05) ©^-C^M 

[0057] vcc (^-mi2v) ^t— ^(DrHl^vcdiijd^, S^lrio, }&£t;r8, }&£t;r7, © 

feiR9(Dii:^J^[lI{^^^ij-^^, d^o^RlO^e^LRSO^^h^^^QS^ 

WttfhflXX ^ 0 ffi^LR8iffi^R7(D^^^l/2Vcc (r^-Cfi6V) m\\M^flX\ ^ 
So ^eV^'C^LT, _h^»1g^iR8(D«J±|^T^I8XR8-efc«9, T^"£>®#lR 
7(Dmi±p^Tm7XR7-efeS 0 m^ti8*5j;U««^i7{iMIK#:^J;o-c^x.-CV>?, 0 

^tUC^oT, Jg^R7, R8<D«J±|^T^«i&i^J;oT^fbU 6V£r 
^>^^^-fe5/b«ffiVQ8C^VQ7C^^^^ o 

16=17 = 18, 13 = 14, £&S 0 
fc/cL, II =12, 13=14, 16= (17=18) 

&4o, 17 = 18 \%!&mX3bZ> 0 

[0058] -^VK^^^inis&oi!]^ (i~^t>^>, m^^y^^m^m^r^b 

tttrVK^-f i^DT^^ (£fcte«) £U B)f^:^^^^->-^M^mJ^±^^t 

«^VK^-T ADT^jf^P^^) idol ^tftWi-3o 

[0059] i) i3^»rv (-r^t?^, mmmmmm^ ^mm) -c^vhwad 
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11=12=15, ^t), 

VQ5E=VQ6E=VQ7E 
I5XR5 = I6XR6 = I7XR9 = I1XR5, 

18 = 16 = 11 X (R5/R6) 
17=11 X (R5/R9) 

^•fe^hSJEVR8, VR7t£*:tl : etlft.<D£5fct£Z> 0 
VR8 = I8XR8={I1X (R5/R6)}XR8 

= I1XR5X (R8/R6) 
VR7 = I1XR5X (R7/R9) 

VQ8C£VQ7Cte, 6VK±m#7^yhM]£&Mf&\Jti><DX*h%fr^ 

VQ8C = 6V+VR8 = 6V+I1XR5X (R8/R6) 

VQ7C = 6V-VR7 = 6V-I1XR5X (R7/R9) •••(!) 
[0060] Z.<D £5 m&&k&ffi< * (^VK^-fi^— j£~e £v $5ffl-ecom^l8, Wfe^fi 

^o^*m^ii^jt^iw#ici^(DT\ H^^<D^*m^ii«rM^^fde 
mm6ti8&&%— miteas^mc^u m^is^L-cm^ 

[0061] EllOte, ^^K^A^imi&^^r^5^-M»f8fc#tfcSr^Urv^o 

EHc^t, ii, i3, isn^ti^ti^fDh^i^^QU Q3, Q5^tL3m#fre 

&>5 0 I5f*Il+I3-Cfe5„ 

m$tmm*< * i&ltk&\, v-cra, tin (is) ^ (isd &v ^u$*i (152) ^ 

[0062] J^_h<Z)VQ8C^VQ7C(D^:(l)^g|10^^^[J§r^«, ^^M»^i£V^ffl-C 
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<fe><5 0 

[0063] 2) rftt^LT, I3flS»l/rV ^flgffl ( 3&^2££&a5i*&V ^ffl) "Ctt 

^im^tenm3&]k<D£5\z.L.Xffi1r£5lz.L-X^Z> 0 -ttett. &ffl%ik&ffl& 
mff^b^>-^^Q02(D^5^^m^^^DTADD^;com^«9^i£V >£#f3\ *g 

tvts©^ «sfei3tf5fcfch,m-t-o mio^^r, ^M^^fi^^isv^^-e 

«\ -?:tv*-eO-efeofcI3^^^^^tv^feS<Z)-C\ 15=11 +I3&5S5 0 

I3j&*ife;*VtV ^faffl-ete. 
15 = 12 + 14 = 11+13 

I5XR5 = I6XR6 = I7XR9 = (11+13) XR5, 

Lte5Sot, h5^>^Q8, Q7<D=H/^mff^-?:tb ; etb^:(2)(Dj;5^^6o 
VQ8C = 6V+VR8 = 6V+ (11+13) XR5X (R8/R6) 
VQ7C = 6V-VR7 = 6V- (11 + 13) XR5X (R7/R9) 

(2) 

(a)<DmS&^*5V^ HKD^^V^l, ^2<D=t^'7 2 Vih42, (D&AWLfeiCX.*) 
, ^3(D3^Vi^5^B&b^imS^^^V>T^|^#(D^^#^^o 
[0064] J^_h(DVQ8C^VQ7C(D^: (2) W lOkfr&PfeZ. tfe, VQ8C^VQ7C}i#^@ 

^Q8^Q7(Z)3W^ft{iVQ8Ci!VQ7C««^I5( = Il+I3)(DM#Ci!^oTV^ 
0>*T?, m^El5^Jf ^^o^-Cb9>'v ? ^^Q8i!Q7(Z)rtl/^^mfiLVQ8C^V 
Q7Cttiiin-r5o ^bT^W^m{iVQ8C^VQ7C^±i*p-r§^, 08JC*5V^ 
=»w^«fifcVQ8Cttig^©tfcgj;t)t>±#U VQ7Ct*|gj^<Dte©,J;«? 1 t>|$T*f"3 
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[0065] milfe, tflfE(2) (Dmfe(DX4iy?-^m%iWt&Mx.Z>t, ^y^^m^WccO 

mMttiyKmmm^mMi-^^^4^i)Ti(Dm^(Dm^u m 12^^(3) 

[0066] Bill (a)-e« N ^f^^^^^M^^flJ^TWVK^^DT^^C^fc^ 
$&f ) MS^^^^M^mflWJlWVK^^DT^±i$^:TV^§ 0 

iii 1 1 (b) i* in 1 1 (a) (Dm^m^'h^o 

mn (b) co (4) tern 11 (a) com^^y^^m^mmr^mm^yv^ 

J*co— Sfit^^iifCLl^Lll, L12, L13©i5 ^feU ^iOTr^^-f 
^^M^^flJ^Ji^^^VK^-rADT(Z)^iifitL2^, L21, L22, L23<D£5^ 

rtL«m9(D^^DTMULTI(D^R5i:®feT;R6(Dl:b^^^X.^ri:-efi 1 X.^o 
I5XR5 = I6XR6 

-CfcSa^ R5^R6C0i:b^X.^tfl5H6C0itt^^So I6ttI7, I8tf>fg£$:#)T 

DT^i^icM^^-efeo-c^^^^r^^-e^^ 

[0067] mil (b)co(u) l±mil (a)coffifc<D^4iy^y*m&^illZ&\^X^y^4^ 
@e^L24, L25, L26(Di5^Br^^b-CV^5o 
^O^lIE^^DTADD^iTOffifetRSl, R32(D^ffifetfit-e^:*5o ^© 

mw.^^^tvcc^m^mm^vmn^^(Dx\ m^^<^v (L26) , 

P$T#^<&«9, GV^hMy^yVmmm^o Ufc#oT\ h^v^QS, Q7 
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[0068] mil(h)<D(^)^mil(a)(Dm^^t^mM<D^y^>^mUmfl^ fO, f2 
feiit^^mi±^®X.fc^«^I3^^^^S^-e, ^.COUmiSl, R32<Z»ft 

i:t^^ft^^So is^lR3i >R32^&;rL«^)t^£3mffimv^^iii<m 

ffil^T^^C, 6V^^(D^ir5/hmii^iix., U^oT, h^v^QS, Q7C0 
r2U^mj±^BiffB^(2) ^ioTiiiPb, ^VK^^DT«^<ii^P^*6S (fO) 
o ®^R31<R32^fctL^^b^^mi±{*r^V^(D^m^I3^^tb^ 

^siircwRg^^ ^vk^-t ADT(Dit*p^ji<^s (f2) 0 

[0069] 0 12fe^yF¥4J*I)T(Dn^<DM2<Dmt&fflXh%o 

Ell 1 (a) -e^^ft^^^SBf^^^y^-^M^^f l^^VK^-f ADTO, 

#:fiJ^_h-t?^L2(Dj;5(-^ii$^:^^-efeofc^ N mi2-TO, ^4^>^m^M 

#Sf<X f 1, f2, f3^r^<^^bfc^oT^VK^ADT^n-€tlL3, L4, L5, L6 
^P^^i-ii*P$^r^»-i?feSo 

i<Dj;5&l^l£^*j£te, mil (b)(D(^)-et^PJ!b^VK^^Lll, L12, Ll 
3$r^«^^ffli-tvf^^(3:|im«^t^-etSo i-^-fex m9(D^ 

[0070] mi3tem5<D3£^0i&23m^J£;^LTV^ o 

^SgtU^23^3^1/— ^231, 232CD2l@^TU ^231^>^feA^ 
$SH^a(-) ^JE|£#L235(7>mjEVl^ 3^y-?^^^232(D#K^A^«^-b( + ) 
^^ffi®fei236(DmffiV2 (fc/£U VI > V2) ^ rr>-y-?W^231(Z)#^A^S 
^-b ( + ) ?232<Dm&Xt}%&^-& ( - ) K^>f^23A(Dm&i^^-X.h 
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fr&s<U—fi231, 232te, «A^]ffif b (+) ©tt^^A^&(-) 

[0071] €-^TV7 0 231, 232£>£iJ^te. SR^U^7n^233(DS«^^R«^^A 
tlbtl&o SR^y^7o^^233(D#Qffi^(Dt±1^7-e=i^7 2 V^234(D^^milI^ 

^r'-C\ 3\ Bll3te^t-J;5fcU ^^Vlh234<D^m[mi&^j££*bTV^^ a 
^'7 2 Vi?-234(Dm{i^-b#i- ; 5o '(7)n^'xVf-234(7)m{i^tii^$tl ; 5o ^.tli^W 
oT^^W— ^231©*S<EA^7«B : b( + )©«tfcdS_h#U SteA^»^a(- 

34©«&^W^;*n5o ^!C#ot3^I/- ^232(D^teA^J*^b( + )(D 

u s^Aij^^-a ( - ) (DmitY2urK^tct% m±> i ^rs^- 

^^#Q*^<^W^T^>'^Vif234(D^milIJ^^^$^o 
J^_hOj;5^bT, 3^>i^234(D^«*^^ti4^$tl^ H^^^[US&23 

[0072] fc*3, «0j!^#^2^y^^(D»«r^M»^g^^^^0{^^L 
HI 14 (a) fc*3VvC, IStllliiiffltll^IISLttMffiVDC^lKZ) 

3^Vi^4l^203^>i^42i:(D[i:^J^[HlS&^ > *5J;tFHl(D^ft:^5/ 
^^*^6^^2(D^#:^^>'^*^7i!(Dii:^lJ^IlI{^^^Pi-§ 0 Hl<Z) 
3 >"7 2 >ih4 lil2©n ^^Vi^4 2(D^^ ^ 1 (D ^ffc^-f^^Sf ^-6 £H2 
0^#:^^^>'^^-7(Z)^^i!(D^^y-^-^h7^2(Dl^a3^3 
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ft ^m.m^22t^ ^mm<D @ m^mmir^ti^(Dy^h^-h^mmir^mi& 

(D^tst^mm^m^mmMm^25t,mm^m^25(Dn\ 
ggftms&26£i£{-miij;v a c 

[0073] |I|14(b)K::£;l^T, [l:MMl«^ffl«l!I^M^bTll:WJiVDC^y— >r 
— ^h7>'^2(Dl^#^3^||l(Dr3>'^Vi^5^||2(Dri^Vf-43^(Dil:?IJ^^[Hl 
J&fc, ^itJ ? ^l(D^#:^^^^6^2(D^f*^^^#^-7^(D 

ff^J^dl^^Mi-^o Mi<v^T^5tm2<D^i/T^43<DmWt&tMi 

(D^^^^^^^6<h^2(D^#:^^^^*^-7(D^^i(D^^M 
l&LTV^ 0 ^l(D^f*^^^*^6^2(D^#:^5/^-^m^7(D^ 
-<-Xm, I21!]$|58i^^(Z)ff}iJ^Iff ¥ri>^7LhtlZ> 0 ^VXmmM&tpK^y}?? 
4M¥f&\n}$&24m3.^$ithX\s^ 0 /jl*^ v ? h7^2(D2^:#J^oJ;^W 

*bv>nm^mm^x\ ^ Q 

mm-i. m5ti£<mv£?i^<Dmmvbmmirz>z.b&x%z> 0 m5K& 
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Sg»|ilB&26Srt9;^tL«J;v >„ 

rtfJJ^te^S-fclcJ:!), «MI&<MC&v\ iGBmi&ti^lil^Uiv \ Lfc 
[0074] in 14 (c) te:7/K/y ^\m$&&^1r\m3&xfr& 0 

#WV^>^*^6 1 h%2(D^mW-^Av^^m^l 1 ^(D ^J^HIj^ ^ J; 
mg3(Z>^#:;MV^^^62^^ 

^mi&^^^U^n-rSo ^l^^#:^jy^^m^61i:^2(D^^^ 
^^^^71(Z)S^t^3(D^#:^^^^y^^-62^^4(D^ag#:^5/^^ 
y^^72(D^^^(Z)rHl^y— ^yb7^2©17Ml3tl3(Z)nyfVt5© 

^>^m^-62^ ^VXM4(D¥mfc^y^>V*m^-72<D^—*lCfe, mm^8t 
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mmmm26&mtfm-££\< \ 
[0075] mim^mnK^^^—^m^mm^m^m^^irmmx^o mi 

X\^ 0 ^(D^^ IHl6^-rj;5^.^@0S~180S(180S~360S) l-lo 

[0076] rtt^^j-bT, IE|i5(Dj^^^fit@#tt^^aFO^i-^|i|<DJ;5^fit@i-^ 

[0077] ^»i^ii:^«M^o<^^^(D^^«»ft^cT-efemL7cA^m»i(Ei 
i&< Lsxmtft&mimzitxh ^ 0 

[0078] B|16^*dV>T, VinfeWimnM<vmfc$iMX&i9. Zr<D_k<Dj&1&Vlfe£&.mz. 
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mi5(Dx^m^mmm^M^tcm&(^b9>^(D2^m\mm)'ch^ 0 vin, v 

(D&Mfocd £5 ic^m&fatf^ N — ^M^^£^#J£h^;*<^2#:#Mj£ 

rtv^L-c, mi5(D^iiiFi(Dj;5^, mj£<^vM£fgo^i8os}M^3J5» 

{iffio^i80S^-e«ffi^m^(«ii) te^<&<9, Steffi 90S^2 70S j£ 
^(180^—360^) K^X^(DitLm^^^Xh—^(Dm&^m^y^^(D2^ 

[0079] /^*d\ g|5m^f^i^ (IGBT) 6, T^^^-rfjflJ^b^^, ^<D^VK^ 

&^%(T^T4mm~ttfX%Z>frhX&Z) 0 1~ts:t>lb^ 2oOh7>^©fa 
—T4it ft 50M50<D ( 1 2VmM-e»3^$^:TV ^(DX\ 6 VeWjf^itrT V ^ 
tO^ft^^ribC 6V^T^«^_h{-bT^<^, 20(Dh7^v ? ^©r3W^ 
mi±VQ8C^VQ7C^igt!]^'C|B|B#^_hT$^-<b^^'9, 2~z><Dh9^i?X#<D 
Jrl"-Jr~7VGifiWooX^^ L,f'^oXm±i^UoXi4>< 0 La>Ufcas£>, r<D^-C 
e^LR8«l^R7^^^i-5^ir^yh*J^{i^^^V^(Z)-C\ — S^«li#i-5 0 

o 

[0080] ^i±(dx^ ^mm^xn^ mM^B^iy^x^m.^mts-r^t^^m 
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fabtDmrnmrnkkhtefe* Ktftmmmmmwc&i&nu mm^yb^^mmm 

±*Kmm=*>7*>^-&iEmLx&%^ mmmmmmmmm\^mhtmz.m^> 
m^^>XD\z.L,±-kx\ iGBTizmm^(Dm^m^\ vtc^xmm^^/^ 
mm^xy^h^—h^mtf^o 

^mm^mm^fcm^mmmm^mm^xmM^t^K^mm^mnkmm 

frxhz>o 

*MMfe. 2004^4^ 7 BW,M(DB$:mmm. mW-^-2004- 113272^ 

-3<h<Dx&<9, ^(D^m^^^mkvxm^ti^o 
[oo8i] ^mm(DMmmmmm^m~£, mmmm^zf^ \ icBT^mm^m^ 
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m^mm 

m-r^m^^^-t^b^ummMt, 2m<D^mw-^y^-^m^h^ 
mmmm^mmm^mi^^y^^m^mmir^mum^M^&mmm^ 

MZtLZtm^ zth^ti<DMm¥mfc^y^y*m^&mmir%mm^&b, m 
^^^hti>b^h^^^^h^>mmm(Dmm^ij\immmxh-DX, ^ixm© 
mmm^m^x, 

mmmm^mmm^mi^^y^^mi L ^mmir^m^m<Dmi&m&m^ 
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mmmk, v—^—^hy^(Di7^mk^r^^mm^tit^m\n\mk^ 

^^is?m^(o-MzLmimm&ti%km^^fo^M^ 

$kk, mmm^^mm^n^^h^k^h^^^b^mmm^m^ 

m mm^mmM(DAtimmkmmmmk(Dm^hmmm^i¥^ir^mms^ 
i^m^mti mrnrn^-) izz^xffijEirzfflwim&mm^ftmim&k&ffi^ 

mm^WAummi&m^mm\mmwmmmmkmmm^wcmmt^ri¥ 

&t>&x, mmmmm^mkmmmmmmmm^i¥mm^<DW,tim^x^y^ 
i/ymmmm^mttmmmmkkhiz.m$iu icmmm^mmmm 
m\m^<Dmtimmmm^x^Km^f^k^w^k^mMmi-3<D^^ 
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[5] mmmi&mmmmmm\ =*>T^&mx., mtmmmummm<DW±^ 

o 

[8] mm^y^4M¥f^mm-i. m^coy,4y^^m^wcurx^y^4^-m 

[10] ^(D^^^^M^#C^TWMIB^VK^^(D-^e^L<^iiffi, x 
[11] ffifB)fT^^:y^^M«^ 

[12] tfrfB^VK^A^[lI^f*^^^^jg^#c^ [ ^</ ce § [afc^otfVK^ 
^mmk\^mM^^(DX^^t^mmt^^^i^(D\^m^im^ 

m^«ft^iIl~l2(DV>-f^^lilfB«(D^M»^®o 

[14] mmry^4M^mm^ vccmmt, r^-^mmmmt, ^y^^m 
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ym$imz.ikML,xmkirz>m~ cornet, mm^^(DmM^m^xfr^>fjxm 
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